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VHQVRULDOGHYLGRSULQFLSDOPHQWHjIDFLOLGDGHQDIRUPDomRGH¿OPHVDXWRPRQWDGRVHDD¿QLGDGHFRPELRPROpFXODV
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/E/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4XL
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SROL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GDHVWUXWXUDTXtPLFDGRVPHVPRV2V¿OPHVIRUDPFDUDFWHUL]DGRVPRUIRORJLFDPHQWHSRUPLFURVFRSLDVGHIRUoD
DW{PLFD$)0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0(9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¿OPHV IRUDPREWLGDV SRUPHGLGDV GH kQJXORGH FRQWDWR H YROWDPHWULD FtFOLFD UHVSHFWLYDPHQWH2 FUHVFLPHQWR
GRV¿OPHVPRVWURXVHOLQHDUHKRPRJrQHRHRVHVSHFWURVGHLQIUDYHUPHOKRFRQ¿UPDUDPDSUHVHQoDGHDPERVRV
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Abstract: 1DQRVWUXFWXUHG¿OPVFRQWDLQLQJFKLWRVDQKDYHVKRZQJRRGSHUIRUPDQFHDVVHQVLQJSODWIRUPPDLQO\
GXHWRWKHIDFLOLW\WRIRUPVHOIDVVHPEOHG¿OPVDQGWKHDI¿QLW\ZLWKELRPROHFXOHVDOORZLQJLPPRELOL]DWLRQ,QWKLV
FRQWH[WWKLVZRUNDLPVDWIDEULFDWLQJQDQRVWUXFWXUHG¿OPVWKURXJKWKHOD\HUE\OD\HUWHFKQLTXH/E/IRUPHGE\
FDWLRQLFSRO\HOHFWURO\WHFKLWRVDQ&KLDQGWKHDQLRQLFSRO\HWK\OHQHGLR[\WKLRSKHQHSRO\HVWLUHQRVXOIRQDWH
3('27366DQGWHWUDVXOIRQDWHG&X,,SKWKDORF\DQLQH)WIRUVXEVHTXHQWXVHDVDQHOHFWURFKHPLFDOELRVHQVRU
SODWIRUP7KHIRUPDWLRQRI WKH¿OPVZDVPRQLWRUHGE\89YLVLEOHDQGLQIUDUHGVSHFWURVFRS\ZKLFKZHUHDOVR
XVHGWRDQDO\VLVRIWKH¿OPFKHPLFDOVWUXFWXUHV7KH¿OPVZHUHFKDUDFWHUL]HGPRUSKRORJLFDOO\E\DWRPLFIRUFH
PLFURVFRS\$)0DQGVFDQQLQJHOHFWURQ6(07KHVXUIDFHHQHUJ\DQGHOHFWURFKHPLFDOFKDUDFWHUL]DWLRQVRIWKH
¿OPVZHUHREWDLQHGE\FRQWDFWDQJOHDQGF\FOLFYROWDPPHWU\PHDVXUHPHQWVUHVSHFWLYHO\7KHJURZWKRIWKH¿OPV
ZDVVKRZQWREHOLQHDUDQGKRPRJHQHRXVDQGWKHLQIUDUHGVSHFWUDFRQ¿UPHGWKHSUHVHQFHRIERWKPDWHULDOVLQWKH
&KL3HGRW366DQG&KL)WDUFKLWHFWXUHV7KHYDOXHVRI¿OPVURXJKQHVVRI&KL)WZHUHODUJHUWKDQ&KL3HGRW366
VXJJHVWLQJWKDWWKHDUFKLWHFWXUHLVPRUSKRORJLFDOO\PRUHIDYRUDEOHWRELRPROHFXOHVLPPRELOL]DWLRQ7KHUHVXOWVRI
F\FOLFYROWDPPHWU\VKRZQWKDW¿OPVZLWKDQGELOD\HUV\LHOGPRUHVWDEOHHOHFWURGHVWKDQWKRVHIRUPHGZLWK
ELOD\HUV
Keywords: QDQRVWUXFWXUHG¿OPVFKLWRVDQ3HGRW366WHWUDVXOIRQDWHG&X,,SKWKDORF\DQLQHELRVHQVRU
1. Introdução
$WpFQLFDGHDXWRPRQWDJHP/E/GRLQJOrV/D\HUE\/D\HUpXPDWpFQLFDGHIRUPDomRGH¿OPHVQDQR-
PpWULFRVEDVHDGDQDLQWHUDomRHQWUHRVPDWHULDLVXWLOL]DGRV$VLQWHUDo}HVSRGHPVHUOLJDo}HVFRYDOHQWHVDGVRUomR
TXtPLFD IRUoDVGH9DQGH:DDOVRXPDLV UHFHQWHPHQWHSURSRVWDSRU'HFKHUHVHXVFRODERUDGRUHV LQWHUDo}HV
HOHWURVWiWLFDV '(&+(5*HUDUGHWDO$IRUPDomRGH¿OPHV/E/ WHQGRFRPRIRUoDPRWUL] LQWHUDo}HV
HOHWURVWiWLFDVEDVHLDVHQDLQWHUDomRItVLFDGHPDWHULDLVGHFDUJDHOpWULFDRSRVWD2V¿OPHVVmRIRUPDGRVDWUDYpV
GDUHRUJDQL]DomRHVSRQWkQHDGRVFRPSRQHQWHVHPVXEVWUDWRVyOLGROHYDQGRjIRUPDomRGDVPXOWLFDPDGDVQDQR-
PpWULFDV$VFDPDGDVVHIRUPDPSHODLPHUVmRVXFHVVLYDGRVXEVWUDWRHPVROXo}HVGHPDWHULDLVGHFDUJDVRSRVWDV
VHQGRRVSROLHOHWUyOLWRVFDWL{QLFRVHDQL{QLFRVPDWHULDLVIUHTXHQWHPHQWHXWLOL]DGRV2IDWRGDTXLWRVDQDVHUXP
SROLHOHWUyOLWROLQHDUFRPDOWDGHQVLGDGHGHFDUJDSRVLWLYDHFRPFDSDFLGDGHGHIRUPDU¿OPHVFRPIDFLOLGDGHD
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WRUQDXPPDWHULDODSURSULDGRSDUDFRQIHFomRGH¿OPHVDXWRPRQWDGRV.,06H.ZRQHWDO$IRUPDomR
GH¿OPHVXOWUD¿QRVDXWRRUJDQL]DGRVpHVVHQFLDOSDUDRGHVHQYROYLPHQWRGDSODWDIRUPDVHQVRULDOVHQGRDVVLPR
REMHWLYRGHVVHWUDEDOKRIRLGHVHQYROYHUDUTXLWHWXUDVDGHTXDGDVSDUDLPRELOL]DomRGRVtWLRVHQVRULDOHQ]LPiWLFR
2. Materiais e Métodos
2V¿OPHVQDQRHVWUXWXUDGRVIRUDPIRUPDGRVSHODWpFQLFDGHDXWRPRQWDJHP/E/HPVXEVWUDWRVGHTXDUW-
]RVLOtFLRYLGURHYLGURUHFREHUWRFRPR[LGRGHHVWDQKRGRSDGRFRPÀ~RU)72$VDUTXLWHWXUDVXWLOL]DGDVIRUDP
4XL3HGRW366H4XL)WVHQGRRV¿OPHVIRUPDGRVSRUDELFDPDGDVGRVPDWHULDLV)RUDPXWLOL]DGDVVROXo}HVGH
4XL3HGRW366H)WQDFRQFHQWUDomRGHPJP/HRWHPSRLPHUVmRGRVXEVWUDWRQDVVROXo}HVIRLGHPLQXWRV
SDUDVROXo}HVGH4XLHPLQXWRVSDUDVROXo}HVGH3HGRW366H)W2V¿OPHVIRUDPFDUDFWHUL]DGRVSRUHVSHFWURV-
FRSLDQDUHJLmRGR899LVHLQIUDYHUPHOKRPLFURVFRSLDVGHIRUoDDW{PLFD$)0PLFURVFRSLDHOHWU{QLFDGHYDU-
UHGXUD0(9HPHGLGDVGHkQJXORGHFRQWDWR$OpPGDFDUDFWHUL]DomRHVWUXWXUDOPHGLGDVGHYROWDPHWULDFtFOLFD
IRUDPUHDOL]DGDVFRPLQWXLWRGHFDUDFWHUL]DUHHVWXGDUDVSURSULHGDGHVHOHWURTXtPLFDVGRV¿OPHV3DUDHVWH¿PIRL
XWLOL]DGRXPSRWHQFLRVWDWRFRPHUFLDO$XWRODEPRGHOR3*67$7DFRSODGRDXPPLFURFRPSXWDGRUXWLOL]DQGR
FpOXODHOHWURTXtPLFDFRPHOHWURGRGH$J$J&OFRPRUHIHUrQFLDHHOHWURGRGH3ODWLQD3WFRPRFRQWUDHOHWURGR
3. Resultados e Discussão
2FUHVFLPHQWRGRV¿OPHVIRLDFRPSDQKDGRSRUHVSHFWURVFRSLDQDUHJLmRGR899LVDWUDYpVGHPHGLGDV
GRDXPHQWRGDDEVRUEkQFLDHPIXQomRGRQ~PHURGHELFDPDGDVGHSRVLWDGDV$)LJXUD$PRVWUDRVHVSHFWURV
REWLGRVSDUDRV¿OPHVDXWRPRQWDGRVIRUPDGRVSRUDELFDPDGDVGH4XL)W$WUDYpVGRPRQLWRUDPHQWRGDVEDQ-
GDVHPQPDWULEXtGDDDEVRUomRGRiWRPRGHFREUH±HHPQPQPHQPDWULEXtGDVDWUDQVLo}HV
HOHWU{QLFDVʌʌGHHOpWURQVGRLQWHULRUHH[WHULRUGRDQHOIRLSRVVtYHOYHUL¿FDUXPDGHSHQGrQFLDOLQHDUGDDEVRU-
omRFRPRQ~PHURGHELFDPDGDVGHSRVLWDGDV)LJ%LQGLFDQGRXPFUHVFLPHQWRXQLIRUPHGRV¿OPHVSROLPpULFRV
VREUHRVXEVWUDWR2PHVPRFRPSRUWDPHQWROLQHDUGHFUHVFLPHQWRIRLREVHUYDGRSDUDRV¿OPHV4XL3HGRW366
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)LJXUD(VSHFWURGHDEVRUomRQDUHJLmRGR899LVSDUDGLIHUHQWHVQ~PHURVGHELFDPDGDVGRV¿OPHVGH
4XL)W$HYDULDomRGDDEVRUomRHPIXQomRGRQ~PHURGHELFDPDGDVPRVWUDQGRRFRPSRUWDPHQWROLQHDU5 
%
2HVSHFWURGHLQIUDYHUPHOKRSDUDR¿OPH4XL3('27366pPRVWUDGRQD)LJXUDDSUHVHQWDQGRDVEDQ-
GDVGHWUDQVPLVVmRFDUDFWHUtVWLFDVGR3('27366HPFP& &FP&&FP62H
cm
&6UHIHUHQWHVDVOLJDo}HVGRDQHOWLRIrQLFRHQTXDQWRTXHDEDQGDVHPFPHFPVmRUHIHUHQWHV
DRHVWLUDPHQWRGDOLJDomR&2&QRJUXSRGLR[LHWLOHQR2HVSHFWURWDPEpPDSUHVHQWDXPDLQWHQVDEDQGDHP
cm
UHIHUHQWHjGHIRUPDomRDQJXODU1+GHDPLGD,,GDTXLWRVDQDFRPSURYDQGRDSUHVHQoDGHDPERVRVPDWHULDLV
QR¿OPH2HVSHFWURQDUHJLmRGRLQIUDYHUPHOKRSDUDR¿OPHGH4XL)WWDPEpPDSUHVHQWRXDVEDQGDVGHWUDQVPLV-
VmRFDUDFWHUtVWLFDGRVPDWHULDLVIRUPDGRUHVGR¿OPH
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)LJXUD0LFURJUD¿DVGHIRUoDDW{PLFDSDUDRV¿OPHVGH4XL3HGRW366$H4XL)W%FRPELFDPDGDV
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GRVHYLGHQFLDQGRTXHRVFRPSRQHQWHVQmRHVWmRIRUWHPHQWHLPRELOL]DGRVQDVXSHUItFLHGRHOHWURGR2¿OPHIRU-
PDGRSRUELFDPDGDVDSUHVHQWDSHTXHQRGHFDLPHQWRQDFRUUHQWHHPIXQomRGRVFLFORV)LJ$SULQFLSDOPHQWH
VHFRPSDUDGRDR¿OPHVIRUPDGRSRUELFDPDGDV)LJ%$VVLPRVYROWDPRJUDPDVLQGLFDPPDLRUHVWDELOLGDGH
GRV¿OPHVFRPELFDPDGDVTXHVHPRVWUDPPDLV IRUWHPHQWHDGHULGRVDRHOHWURGRHSRUWDQWRPDLVHVWiYHLV
&RPSRUWDPHQWRVHPHOKDQWHIRLREVHUYDGRFRPRV¿OPHVIRUPDGRVSRUELFDPDGDV
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)LJXUD(VWDELOLGDGHGRVHOHWURGRV4XL)WFRP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4. Conclusões
1HVWHWUDEDOKRIRLXWLOL]DGDDWpFQLFDGH/E/SDUDFUHVFLPHQWRGH¿OPHVQDQRHVWUXWXUDGRVFRQWHQGRTXL-
WRVDQDSDUDSRVWHULRUXVRFRPRSODWDIRUPDGHELRVVHQVRUHOHWURTXtPLFR2FUHVFLPHQWRGRV¿OPHVPRQLWRUDGR
DWUDYpVGRDXPHQWRQDDEVRUEkQFLDSHORQ~PHURGHELFDPDGDVDSUHVHQWRXFRPSRUWDPHQWROLQHDU2HVSHFWURQD
UHJLmRGRLQIUDYHUPHOKRFRQ¿UPRXDWUDYpVGDVEDQGDVGHWUDQVPLVVmRFDUDFWHUtVWLFDVDSUHVHQoDGRVPDWHULDLV
FRPSRQHQWHVQRV¿OPHV$PLFURVFRSLDGHIRUoDDW{PLFDPRVWURXTXHDUXJRVLGDGHGR¿OPHIRUPDGRSRU4XL)Wp
PDLRUGRTXHDGR¿OPH4XL3HGRW366VXJHULQGRVHPDLVIDYRUiYHOQDDGVRUomRGHELRPROpFXODV$HVWDELOLGDGH
GRV¿OPHVQRHOHWURGRIRLWHVWDGDDWUDYpVGHYROWDPHWULDFtFOLFDVHQGRTXH¿OPHVIRUPDGRVFRPHELFDPDGDV
VHPRVWUDUDPPDLVHVWiYHLV
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